


















































































Kinetic Rate Analysis 
<k =-k[Cd][l-d] 
k = Kinetic Rate Constant 
[Cd] = Cadmium Concentration in Solution 
Q - Fraction of Cd Bound/Binding Capacity, 
XJXuit 

Objectives in Progress 
• Kinetic.Study of the Reoxidation of 
Contaminated Sediments 
• Batch Test Analysis for the Replication 
of the Timed Titration Test and the 
Study of Other Metals (Cu, Pb, Ni, Zn, 
Hg) 
Controls of Metal Partitioning 
in Contaminated Sediments 
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Reactor Environment 
• Volume: 250ml 
• Wet Sediment Sample Size: 1.4 - 2.0 g 
• pH Range: Typically 8.3 - 7.4 
• Cadmium Spikes: 0.10 - 0.15 ml 
Additions of 1000 ppm 
• Temperature: Room Temp & 25° C 
• Typical Test Time « 1 week 





Titration #2 Titration #3 
3 0.20 
40 60 80 
Time (hours) 
100 120 
C d C o n c e n t r a t i o n v s . T o t a l 
C d A d d e d / D r y M a s s o f S e d i m e n t 
S a m p l e # 8 
Cd Added/Mass of Dry Sediment (umoles/g) 
Sample Characteristics 
S a m p l e 
( # ) 
O r g a n i c 
C a r b o n 
(%) (%) 
^ M lt% 1 • W 
v a i a n i o u j c 
( p h i ) 
M V O 
( f j m o l / g ) 
•8 6.04 13.15 4.72 30.3 
9 5.56 13.68 3.66 13.3 
18 5.95 14.72 4.86 To be tested 
22 3.24 28.56 8.54 0.05 
27 3.88 15.13 9.37 0.19 
34 2.95 14.98 8.92 3 
35 4.18 7.2 7.07 0.55 
38 3.32 14.56 8.09 11 
40 3.22 23.76 8.59 5.0 
Cd Concentration vs. Total 
Cd Added / Dry Weight of Sediment 
sample ID#40 - DER 
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 
Cd Added/Wt. of Dry Sediment (10~6moles/g) 
Research 
Objectives 
D e t e r m i n e t h e r e l a t i o n s h i p b e t w e e n A V S a n d 
p o r e w a t e r t r a c e m e t a l c o n c e n t r a t i o n s u s i n g 
s e d i m e n t s t h a t a r e t y p i c a l o f s o u t h e a s t e r n U . S . 
e s t u a r i e s . T h i s w i l l i n c l u d e t h e s t u d y o f 
c a r b o n a t e - r i c h s e d i m e n t s w h i c h h a v e n o t b e e n 
s t u d i e d p r e v i o u s l y . 
D e t e r m i n e t h e i n f l u e n c e o f e x t e r n a l f a c t o r s o n 
t h e o v e r a l l p o r e w a t e r c o n c e n t r a t i o n - A V S 
r e l a t i o n s h i p . F a c t o r s t h a t w i l l b e e x a m i n e d 
i n c l u d e t e m p e r a t u r e / o v e r l a y i n g w a t e r o x y g e n 
c o n c e n t r a t i o n / p e r i o d i c p o r e w a t e r o x i d a t i o n 
a n d p e r i o d i c s e d i m e n t m i x i n g . 
I d e n t i f y t h e c h a r a c t e r i s t i c s o f s e d i m e n t a r y 
p h a s e s o t h e r t h a n A V S t h a t a r e c a p a b l e o f 
b i n d i n g p o l l u t a n t m e t a l s a n d c o n f o u n d i n g 
S E M : A V S i n t e r p r e t a t i o n . 
E v a l u a t e t h e r e s p o n s e o f p o r e w a t e r - A V S 
r e l a t i o n s h i p t o v a r i o u s i s o l a t i o n a p p r o a c h e s . 
Objectives Of First 
Year Effort 
T o d e t e r m i n e h o w c a r b o n a t e c o n t e n t , o r g a n i c 
c a r b o n , g r a i n s i z e , a n d A V S c o n t r o l t h e s e d i m e n t 
b i n d i n g c a p a c i t y o f c a d m i u m , u s i n g a v a r i e t y 
o f s e d i m e n t s f r o m t h e s o u t h e a s t e r n U . S . 
T o d e t e r m i n e a r a t e o f r e a c t i o n f o r b i n d i n g o f 
e a c h o f t h e t e s t e d s e d i m e n t s . 
T o s t u d y t h e e f f e c t s o f r e o x i d a t i o n o f t h e s e d i m e n t 
o n t h e r e v e r s i b i l i t y o f b i n d i n g . 
Original Proposal 
Objective 
" E v a l u a t e t h e r e s p o n s e o f p o r e w a t e r - A V S 
r e l a t i o n s h i p t o v a r i o u s i s o l a t i o n a p p r o a c h e s * " 
M o d i f i e d t o b e m o r e r e l e v a n t t o t h e S o u t h e a s t e r n 
A t l a n t i c a n d G u l f C o a s t s : 
" E v a l u a t e t h e e f f e c t i v e n e s s o f s e d i m e n t c a p p i n g 
s t r a t e g i e s f o r t h e i s o l a t i o n o f m e r c u r y i n 
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